Background: Goldenberry (Physalis peruviana L.) is one of the most promising exotic fruits in terms of its biological capacity. Objective: In this work, ethanol extracts of the different parts (fruit, seed, root, body and leaf) of the P. peruviana were investigated in terms of their antioxidant and antimicrobial activity. Furthermore total phenolic and flavonoid contents, phenolic analysis and volatile compound analysis were exhibited. Method: Total phenolic and flavonoid contents were calculted as gallic acid and quercetin equivalent respectively. Antioxidant activity were studied based on DPPH free radical scavenging activity. Antimicrobial activity were determined by disc diffusion method against several bacteria, a fungi and a yeast. Analysis for phenolic and volatile compounds were exhibited by using HPLC and GC-MS respectively. Results: The values obtained for the total phenolic and flavonoid contents and SC 50 values calculated for DPPH scavenging activities were compatible with each other. Extract prepared from the seed had the highest phenolic (4.956±0.001 mg GA/g sample) and flavonoid content (0.737±0.034 mg QE/g sample). Gallic acid and ferulic acid were detected in all extracts. The most volatile species (190 pieces) detected in root extract. Seed and fruit were the most effective parts of the P. peruviana in terms of their antimicrobial activity. Conclusion: According to obtained results it has been demonstrated that P. peruviana from Trabzon had good useful properties for human health and it would be useful to carry out further researchs on it.
INTRODUCTION
Physalis peruviana Linnaeus which is belonging to the family Solanaceae and genus Physalis is a medicinal plant widely used in folk medicine to treate diseases such as malaria, asthma, hepatitis, dermatitis, diuretic and rheumatism.
1,2 Some of these medicinal benefits could be arised from antioxidant capacity of polyphenols present in the fruit. The beneficial effect of the plant extracts on microorganism have been exhibited by a very large number of researchers in different parts of the world. 3 New antimicrobial agents are still needed to treat diseases in humans and animals caused by drug resistant microorganisms. Thanks to all these features the plant of P. peruviana was worthy to investigation. The objective of this study was to determine the antioxidant and antimicrobial activities and biochemical components of the leaf, fruit, seed, body and root portions of the P. peruviana L. grown in Trabzon, Turkey.
MATERIALS AND METHODS

Plant material and extract preparation
P.peruviana were collected from Trabzon province of Turkey in August 2015. The identification of the plant was determined. 4 Fruit, seed, body, leaf and root extracts of the P. peruviana were separately prepared. The crude extracts were stored at -20 °C until used.
Antimicrobial analysis
The antimicrobial activity of P. peruviana extracts were studied by disc diffusion method 5 
Determination of total phenolic and flavonoid contents
The phenolic content of the ethanol extract of each part of P. peruviana was assayed according to the FolinCiocalteu method modified by Singleton and Rossi.
6
The total phenolic contents of the extracts were calculated as gallic acid (mg GA/g sample) equivalent. The amount of total flavonoid was measured with a method as reported previously. 17 The total flavonoid concentration was expressed as quercetin (mg QT/100 g sample) equivalent.
Measurement of DPPH free radical-scavenging activity
DPPH free radical scavenging activity of the samples was calculated by following the reduction in the absorbance (at 517 nm) of DPPH solution in methanol with the addition of the samples.
GC-MS and HPLC analysis
GC-MS analysis were performed according to solid phase microextraction technique. 8 Thirteen standards of phenolic compounds were analyzed following the extraction and analyse methods of Akyüz et al.
9
RESULTS AND DISCUSSION
Antimicrobial Activity
According to the report of Borchardt et al. 10 antimicrobial compounds of plant origin may occur in stems, roots, leaves, bark, flowers and fruits of plants. In accordance with this information, it is concluded from the measurements obtained from antimicrobial activity studies that the most effective parts of the plant were seed and fruit. Because, seed extract produced an inhibition diameter against many of the tested organisms as large as the ampicillin used as a positive control. Fruit extract was more effective than ampicillin and cephazolin against S. aureus. The extracts of the other parts of the P. peruviana had moderate antimicrobial activity. The values obtained can be sufficient for P. peruviana to be evaluated as to be used as a medicinal product for the treatment of several infectious disease.
Phenolic and Flavonoid Contents
According to calculated values it is easily seen from the Table 1 there is a high correlation between the phenolic and flavonoid contents especially in terms of fruit, seed and body parts.
DPPH Free Radical Scavenging Activities of the Extracts
To determine antioxidant activity of a material DPPH free radical scavenging activity assay were preferred because DPPH scavenging activity, total phenolic and flavonoid concentrations are complementary with each other. 11 When the values from Table 2 are examined, especially the values obtained for fruit, leaf and seed are in good agreement with the values obtained for phenolic and flavonoid amounts. 
Phenolic Compounds
It was reported that phenolics are distributed differently depending on the plant part. 12 Gallic acid and ferulic acid were detected in varying amounts in extracts prepared from all parts of the plant while while p-OH benzoic acid, epicatechin and luteolin were absent in all extracts. Fruit part of the tested material had more phenolic species than other parts. But, leaf part contained the highest amount of phenolics. P. peruviana root contained six different type of phenolics at the lowest level. Catechin and rutin were the major components of leaf of golden berry.
Chemical composition analysis
110 different compounds as an average were detected in each plant part examined. Root was the richest part in terms of compound type while the body was the poorest. The compounds identified could be grouped suh as cyclic, non-cyclic and aromatic compounds, hyrocarbons, alcohols, aldehydes, ketons, esters. Some of the compounds such as (S)-4-Iodo-1,2-epoxybutane; 1,1,1,5,7,7,7-Heptamethyl-3,3-bis(trimethylsiloxy) tetrasiloxane; 1,2-Benzenedicarboxylic acid, diethyl ester; Docosane; Eicosamethylcyclodecasiloxane; Hexane, 3,3-dimethyl-; Octane, 3,3-dimethyl-were detected in all extracts. Except these there are a wide variety of compounds known to have various clinical and useful properties in detected list. For example, 1,2,3-tri(t-Butyl) cyclopropenylium tribromide which is known antibacterial and antiviral activity was detected in the root and body, even in small quantities. Tri-o-trimethylsilyl derivative of terbutaline and tri-o-trimethylsilyl, N-heptafluorobutyryl derivative of terbutaline known to have clinical prescription and used as a fast acting bronchodilator and as a tocolytic to delay premature labor were detected in the extract prepared from the root.
13 Dimethyl-flubendazole was also detected in the root extract. Flubendazole is known for its use as an antihelminthic drug in veterinary and human medicine.
14
CONCLUSION
In the present study, a variety of phenolics and volatile compounds were detected in the extracts prepared from the different parts of P. peruviana collected from Trabzon. Low SC 50 values calculated for DPPH free radicals scavenging capacity of extracts and high values for total phenolic and flavonoid contents could be attributed to these molecules. Furthermore, the antibacterial study results indicated that the lowest MIC values compared with known antimicrobial agents such as Ampicillin, Cephazolin and Nystatin. All these statements require further study and give encouragement. 
SUMMARY
• The most antimicrobial parts of the goldenberry plant were seed and fruit.
• Phenolics and flavonoids are mostly in the seed part of the plant. However, the root was the poorest.
• DPPH scavenging activities of the seed and root parts were the highest and lowest, respectively. • Catechin and rutin were the major components of leaf of golden berry.
• Root was the richest part in terms of compound type while the body was the poorest. 
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